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1. USB 2.0 Compliance Test

1.1 USB 2.0 —EMEMIANE

USB 2.0 Tx Signal Quality X%

o AR

o [FEHER

. RERE

o A3 H R I (F TIRIEAN 42 )
o JK E8h, KI5

o ESRIEN

o PRI T =)

o T REER (A

USB 2.0 Rx Receiver Sensitivity iMli{ A%

o RRIKRBE
o IFEER{E
e /N SYNC Field

1.2 USB 2.0 Tx i a2 At T 5

USB 2.0 Tx SQ HIMNAJRBESE, % & USB &35 Test Control 27178y, {# USB #%&Hil#8iH \ Test Packet
Mode, USB {Z il gk 4= 25 3 & J& R HATE Y Test Pattern, USB 7RIEAHIEILAG M Test Pattern FIH
Kot USB MIfE S 52821,

X F Rockchip A1 USB 2.0 Device £1 USB 2.0 Host %1, %8 USB #&#ill#%3 A\ Test Packet Mode [ 77
N

e USB 2.0 Device, 1] A AR a7 28 & A T HIZE USB ##1ill#53 A Test Packet Mode
e USB 2.0 Host, SHAE(#H MR A4S E USB #4253 \ Test Packet Mode

1.2.1 USB 2.0 Device Tx M A7 2 AL T H

USB 2.0 Device SQ i 4
M2 3R 1 FoR, AT PUEN B OE# ADB T2,

7% 1 USB 2.0 Device SQ Mika4
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RK1808

RK2108
RK2206

RK29XX
RK30XX
RK31XX

RK3228
RK3229

RK3288
RK3228H
RK3328
RK3368

RK3308
RK3308B-
S
RK3308H-
S

RK3326
RK3326S
PX30
PX30S

RV1103
RV1106

RV1108

RV1126
RV1109

SOFIA-
3GR

RK3366

RK3399

RK3528

RK3562

DWC2_0 OTG 2.0

Device

N.A

io -4 0x41300804 0x40

io -4 0x43040804 0x40

io -4 0x10180804 0x40

io -4 0x30040804 0x40

io -4 0xff580804 0x40

io -4 0xff400804 0x40

io -4 0xff300804 0x40

N.A

io -4 0x30180804 0x40

N.A

io -4 0xe2100804 0x40

io -4 0xff4c0804 0x40

N.A

N.A

N.A

DWC3_0 OTG 2.0 device

io -4 0xfd00c704
0x8c000a08

N.A

N.A

N.A

N.A

N.A

N.A

N.A

io -4 0xffb0c704
0x8c000a08

N.A

io -4 0xffd0c704
0x8c000a08

N.A

io -4 0xff50c704
0x8c000a08

io -4 0xfe80c704
0x8c000a08

io -4 0xfe50c704
0x8c000a08

io -4 0xfe50c704
0x8c000a08

DWC3_1 OTG 2.0 device

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

io -4 0xfe90c704
0x8c000a08

N.A

N.A



DWC2_0 OTG 2.0

YT ) DWC3_0 OTG 2.0 device DWC3_1 OTG 2.0 device
Device
RK3566 io -4 0xfcc0c704
N.A N.A

RK3568 0x8c000a08

RK625 io -4 0x40180804 0x40 N.A N.A

RK3588 NA io -4 0xfc00c704 io -4 0xfc40c704
RK3588S ’ 0x8c000a08 0x8c000a08

USB 2.0 Device {lli{ T. &L

Rockchip -5 USB 2.0 Device SQ M, BRT ATLAGEA _EIARIMNA S50, 7] DA USB-IF B 774
ZURALH) USB HSET M T B, TF# T H "USBHSET for EHCI" 8{# "USBHSET for XHCI",

NEBHEATR:
USB 2.0 HOST (EHCI):

32 bit: https://www.usb.org/document-library/usbhset-ehci-32-bit

64 bit: https://www.usb.org/document-library/usbhset-ehci-64-bit

USB 3.0 HOST (xHCI):

32 bit: https://www.usb.org/document-library/xhsett-x32

64 bit: https://www.usb.org/document-library/xhsett-x64e

T TR fay B A SRR

1. BFERMERAY USB device [13#3d USB £kiE#:%] PC
2ATIFINA T A, 1 Device” VG sidi“TEST 1%, W TFE 1 R

|
Select Type OF Test Selact Host Cortrolles For Uze In Testing
* Device
" Hub

" Host Controller/System

oo |

B 1 AR

3. WA 2 fivR, IEFREMRRAZ SR A2 " TEST PACKET”, A5 S di“EXECUTE*ZHLATR, Hh
1752 B REG, USB 261285t 2 B3N Test Packet Mode, FFIESL& A BAMERIMAR AL, MK
FHANE 3 Fis:


https://www.usb.org/document-library/usbhset-ehci-32-bit
https://www.usb.org/document-library/usbhset-ehci-64-bit
https://www.usb.org/document-library/xhsett-x32
https://www.usb.org/document-library/xhsett-x64e

HS Electrical Test Tool - Device Test

Selact Dewce Device Contiol

NONE Davica Command Dewice Addess
VID Oxdbd, PID DebB30, Address 1, Port 5

= |

Sitabus Window

Ervmerste Bus EXECUTE | Retumn To Man

2 1A A A Ay

File Controd Setup Mestire Analyze Rilities Hedp 22 My 2009 10:24 AM

B nyg ey

& 3 ik e
1.2.2 USB 2.0 Host Tx iR # %
USB 2.0 Host SQ i, HEEMAMIRMS, AL IR TR, MikaowmE 2, £3, £4FixR,

M a AT DUdIE ADB 80 5 U T,

# 2 USB 2.0 Host SQ M A4 (a)
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SRR
RK1808
RK2206

RK29XX
RK30XX
RK3188

RK312X

RK3228
RK3229

RK3288

RK3308
RK3308B-S
RK3308H-S

RK3326
RK3326S

PX30
PX30S

RK3228H
RK3328

RK3366
RK3368
RV1108

RV1126
RV1109

SOFIA-3GR
RK3399
RK3528
RK3562

RK3566
RK3568

RK3588
RK3588S

DWC2 OTG Host 2.0

N.A

io -4 0x43040440 0x8000

io -4 0x10180440 0x8000

io -4 0x10180440 0x8000

io -4 0x30040440 0x8000

io -4 0xff580440 0x8000

io -4 0xff400440 0x8000

io -4 0xff300440 0x8000

io -4 0xff300440 0x8000

io -4 0xff580440 0x8000

io -4 0xff4c0440 0x8000

io -4 0xff580440 0x8000

io -4 0x30180440 0x8000

N.A

io -4 0xe2100440 0x8000

N.A

N.A

N.A

N.A

N.A

7% 3 USB 2.0 Host SQ MR a4 (b)

DWC2 Host 2.0

N.A

N.A

io -4 0x101c0440 0x8000

io -4 0x101c0440 0x8000

N.A

io -4 0xff540440 0x8000

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

EHCI_0 Host 2.0

io -4 0xffd80054 0x40000

N.A

N.A

io -4 0x101c0054 0x40000

io -4 0x30080054 0x40000

io -4 0xff500054 0x40000

io -4 0xff440054 0x40000

N.A

io -4 0xff340054 0x40000

io -4 0xff5c0054 0x40000

io -4 0xff480054 0x40000

io -4 0xff500054 0x40000

io -4 0x30140054 0x40000

io -4 0xffe00054 0x40000

N.A

io -4 0xfe380054 0x40000

io -4 0xff100054 0x40000

io -4 0xfed00054 0x40000

io -4 0xfd800054 0x40000

io -4 0xfc800054 0x40000
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RK3168
RK3188

RK3288

RK3228
RK3229

RK3368
RK3399

RK3566
RK3568

RK3588
RK3588S

io -4 0x300c0054 0x40000

EHCI_1 Host 2.0

N.A

N.A

N.A

io -4 0xfe3c0054 0x40000

io -4 0xfd880054 0x40000

io -4 0xfc880054 0x40000

7 4 USB 2.0 Host SQ MR @4 ()

SRR
RK1808
RK3228H
RK3366
RK3399

RV1103
RV1106

RV1126
RV1109

RK3528
RK3562

RK3566
RK3568

RK3588
RK3588S

DWC3_0 OTG Host 2.0

io -4 0xfd000424 0x40000000

io -4 0xff600424 0x40000000

io -4 0xff500424 0x40000000

io -4 0xfe800424 0x40000000

io -4 0xffb00424 0x40000000

io -4 0xffd00424 0x40000000

io -4 0xfe500424 0x40000000

io -4 0xfe500424 0x40000000

io -4 0xfcc00424 0x40000000

io -4 0xfc000424 0x40000000

1.3 USB 2.0 Tx JiXA3F15

EHCI_2 Host 2.0

EHCI_HSIC Host 2.0

io -4 0x10240054 0x40000

io -4 0xff5c0054 0x40000

io -4 0x30100054 0x40000 N.A

io -4 0xff5c0054 0x40000

io -4 0xfe340054 0x40000

N.A

N.A

DWC3_1 OTG Host 2.0

N.A

N.A

N.A

io -4 0xfe900424 0x40000000

N.A

N.A

N.A

N.A

io -4 0xfd000424 0x40000000

io -4 0xfc400424 0x40000000

P USB 2.0 SQ, REMHC %% USB TR 7Rk#s, Lhan Agilent 9000 RAIR A (8L
90000 5%1) . Tektronix, LeCroy RIIAIRIKEAR. A ELENE Agilent 9000 RF/RIKARH) USB 2.0
MRAPASE, FENTHOT:

o MSO09254A /Rifi#s, %245 USB 2.0 MM N5416A

o 113xA ZNETRIEL
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o E2678A E/H3LuTH
e E2649-66401 device Y2 EF1 E2649-66402 host K E.
e USB 2.0 cable

USB 2.0 cable £ 35 B #5775 USB 2.0 Spec FIHLE, 415 USB cable £ /N T 10cm, NIER
M, %A Near End f4R, GNERZE KT 10cm, WIHR BN %A Far End ##k, T

(Near End) U, 4n5RfE A KM USB £e4isiE USB LA PIICELRLF, ATHE TSR =
JE =2 I S GO

1.4 USB 2.0 Tx iR 515

1. R IARA

RFEHAZ Agilent FIIIREM, MRS RRURERHIRETE, HSEUTHSOY:
{Agilent N5416A USB 2.0 Compliance Test Option,)
{Agilent USB2.0 High Speed Device SQ Test)

QSRR /2 Tektronix 5% LeCroy FIMNRXEN:, 5% Tektronix Al LeCroy HY'E ¥ - #ZMIBBH S0 kY,

PA Agilent /-3 253X USB2.0 Device SQ M|, &4 HIINIIASEANIE 4 FioR:

=== ———

-

Hi-speed Host

ouT

1
/ }r \\ E2645 -B6501 Device Hi-speed Signal Quality Test Fxture

& 4 Agilent USB 2.0 SQ MR FRIH
2. ¥ HE USB i AIABI [ Test Packet Mode]
B E USB 158513\ Test Mode #f, FFZSCHIIA USB ELA] DAUEFEIEE,

SR SEMI USB 2.0 OTG Device £ H, ZARAUERFNIAR USB M E&0dEd Mk BFLkdiiER2| pC,
H PC o] PAUEHIRGIZ] USB %, AJE, BSHEE “USB 2.0 Device A2 A1 T H 322/ PC
s T B e E MA@, K E USB izl esdt A5,
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GRERIMNIA USB 2.0 Host #2H, RREBGREGMMIAKER, %8 USB {2l dsdE NI 77 28 A
A, NE2HER Agilent MIXE A Tektronix MIXEFHY I E 7 LM A2 U :

2.1 Agilent JIAE A

FeRERFINAT Host FHEREEIMNAS B AIINIARE O —, REfmidis (WU &) EREIRER 5 — ik
H, @rE s, EiTiila<, &E UsB B,

& 5 Agilent USB 2.0 SQ MR I ELiERE 7715
2.2 Tektronix MIXAEA;

GUERAEM Tektronix AUMNIAR A, M HFMIARA LA —MEOHTERZGE HOST M, JoikmiERH
s, FrLA, SEWTRRE) Host 82 SN BERE, )51 miE UsB & (W U &) #EIRF

T HOST M, HHITINIA <, FMilar S 5IE5EMRIG, USB il = B el AR, K5
PR USB W&, RN RIE R EIRFMIAAT Host 22111, FHATNI,

Note: iz USB 2.0 Host #% /1, AI7F Host [ -1 — 1 USB R&5(%1 U #1), T REFZRR. #IEFES
EELEEERT USB 245,

3. USB HEMLIERER 53 Bk

1£ USB 5l 28I NG, 2774 T R IERFEE Test Packet Pattern, ] DAMIRI 250122 21 & A
PRI, E 6 Fim. /RiEAs) USB HAMLMERRAE:, < BB 1T 08, HAERTERK
AR IR o
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Control ~ Setup  Measure  Anshee  Utilties  Help 2148
Fl_ 1 fn @i

1.5 USB 2.0 IRE 531

1.5.1 USB 2.0 FriERR B 53 Bt

USB 2.0 IREISN A RRSFEIUAREE : ik (Near End) F1iz¥i (Far End) . fE High Speed Signal
Quality MR, FRAN USB B3 0 BEHEEE /N T 10cm FIZR4E S M BAHZE, TWISRA Near End AR
TR, i RFINAY USB U 138 KT 10em BI85 AR BAHIE, WIRA Far End IREIBAR, 1E
Rockchip *F- &/ USB 2.0 EREJIAH, J{RIUE USB 2.0 (S5 FEM AT &M, BINS—RAENHEH
Near End IREISERAE NS EhniE, & 7 M1 8 737l 2 {8 FH Near End 1 Far End R IR FRIE USB HR
K,

[ Triai 1 Tast Packnt Tami 1 Eyn Dagram

file :lli lfi'llilllll

o

rllllil'lllli!l

7 USB 2.0 High-speed Near End SQ Eye Diagram
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differentialsignal, W

lime. rs

/%] 8 USB 2.0 High-speed Far End SQ Eye Diagram

ME 1-7 FIE 1-8 v, AIDAEH, FRUER) USB 2.0 AREI BN — Mg XA A “IRIE >, “HR75KITS
RK. HHEMRBHIN, WEAE, MiareeEs, REFTSMEAER, sHEaR e, &
PN MR A2, EHREIAZRS TR, IR RS/ T, B, IR 5RIFRIR/NRR TREK
FERE, R T AR B PATSESS .

1.5.2 USB 2.0 HR B A1) 38 53 B

LRI A TCiEA I SR E MR ik 2 5 S
B, MEMKXKERGEZER, DLORE&E USB M2 SR E LR, MRbds g
AN 1-3 BRIENAEY, MREAE 1-3 BEHIENIRE, ATaERita &k
AT EE e S 2R

2. MARIARE R H
INARUARE R E,  FRANEER A, [F50E, — BRI BRI AR IR,
nE 9 R, USB ERERE SIRE LUARERIR —f%, WRMEMAZE Agilent MIAEMF, —BZEN
N BHY D+A1 D-1 A+ | 50 BRAYZE S SMA HiFH,
4 10 R, USB IREIRIE SHHIRARIZAREE, GRERIE Agilent MIAEMF:, —BOZ2RENE
AR RATT L YIZE] ON 45,
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& 9 USB HREIERERHE

& 10 USB IREIE L E
3. USB HRE®HE K

WK 11 fior, USB IREIVEAEKH, £HEF| USB R EIRIMNASAM, 2 USB i) DP #1 DM £k b2
EIERE T NEREAREKI ESD s BT HF2%, WSRA, v DAEIIXLeas kst g fh a5
USB PHY FYIRZNSRER _EFHE. REEH, 15BR 75T USB KN TAEIM B,

drfamnlalaignal ¥

& 11 USB EREI& A 5

4. USB AR EL = AR I 22

AN 12 AR, USB BREMECERERSAER, WiRH USB MR+ 7™ &, IErREFERHIRICEL, Mg
TR, B4, Ko USB Y DP Al DM £ b2 MR T NE AR ESD 80& LT IF
X, WRE, A]AEEXEISRAENIN, AR5, REMKEHY USB &4iE & EHPTARICELR
I, BE Sk USB i E Bk, /o, & USB [ PCB EZk. USB Y 24MHz N 8iJE, USB
PHY Y FEFRIREG



Aifvenrenl shyral o

& 12 USB HR &R

1.6 USB 2.0 Rx Compliance Test

1.6.1 USB 2.0 Receiver Sensitivity Jlli )55

FEIEIIAINTE (USB 2.0 Electrical Compliance Test Specification Version 1.07) , USB 2.0 Rx BRI H £
R R =T

EL_16 Receiver Sensitivity Test @ Squelch

EL_17 Receiver Sensitivity Test

EL_18 Receiver Sensitivity Test - Minimum SYNC Field
T

WEFNE (DUT) A SEO_NAK MIAER, (F5&4ZFEHL USB HOST &% IN packet 15 K445
DUT, 15 DUT Rx AEIEH#UXF IN packet, M| DUT <225 NAK packet, JEITIRZAE S &4 debn i
IN packet ITERUIE(E, FHAEM DUT 27 H NAK i, BIafld DUT AR R 8UE,

EL_16 NS IREERIEES, WRESKESFIKT 100mv, DUTIEE RBZIZICKR K, fail,
EL_17 \MIRIEEE&RES, WRESEZAESEST 200mv, DUTIEARAGTEE KSR IBHE IR BCRIRHE,

failo
Note:

o EL_17 [19#5%5, USB Spec BRFMEE150mv, /7 ECN B2 200mv

o RIEIEHEE, 155 K488 USB HOST #9170, FTA DUT HEEAE Device 2{7 HUB Upstream
port, HOST ASHFZNCR /2 i

 NAK packet IIFSZEEETEHRT: 32bit sync £43% (31bit “0” + 1bit“1”) + 8bit (10100101) NAK PID
it

1.6.2 USB 2.0 Rx MiX#i2

%% 5 USB 2.0 Test SEO_NAK 4>
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OB USB 2.0 Test SEO_NAK i

RK1808 io -4 0xfd00c704 0x8c000a06
RK2108 io -4 0x41300804 0x30
RK2206 io -4 0x43040804 0x30
RK29XX
RK30XX io -4 0x10180804 0x30
RK31XX
RK3228
io -4 0x30040804 0x30
RK3229
RK?3288
RK3228H
io -4 0xff580804 0x30
RK3328
RK3368
RK3308
RK3308B-S io -4 0xff400804 0x30
RK3308H-S
RK3326
RK3326S
io -4 0xff300804 0x30
PX30
PX30S
RV1103
io -4 0xffb0c704 0x8c000a06
RV1106
RV1108 io -4 0x30180804 0x30
RV1126
io -4 0xffd0c704 0x8c000a06
RV1109
RK3399 io -4 0xfe80c704 0x8c000a06
RK3566
io -4 0xfcc0c704 0x8c000a06
RK3568
RK625 io -4 0x40180804 0x30
RK3588
io -4 0xfc00c704 0x8c000a06
RK3588S

1.6.3 USB 2.0 Rx iR /5%

USB 2.0 Rx FriEMIR A%, 1ESHEMIARTE_(USB 2.0 Electrical Compliance Test Specification Version
1.07) 7 Section 4.2.1 Upstream Port Receiver Sensitivity PR, A SRS Tektronix MIRIRR, ATV
Mo
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1.6.3.1 USB 2.0 Rx MiX7F 295 0

o MK, FRESCHE DUT @i i B2 PC Host, 14 USB Device PHY i A\ suspend mode T
M, A AN a2

o TN, FRELEE A Test SEO_NAK 4>, ik DUT USB #%1il #51 A Test_SEO0_NAK mode;

o i EL_18 Receiver Sensitivity Test - Minimum SYNC Field id 2/, 24 Tektronix F{5 5 & LA 1EY]
# 32bit SYNC 27 12 bit SYNC I, FFEX G5 A& A 2 1@ AR,

1.6.3.2 USB 2.0 Rx i35 5

1. ¥ RE 13 fizR, 3% DUT J@id Device Sensitivity ¥2E.5 Tektronix f{5 5 & 8. R eERR
*o

2 ¥ B O0Qw QO OFOL R X B O Qwwx @b &EO&

& 13 Tektronix USB 2.0 Rx MiR)%4%

[%] 14 Tektronix {55 K4 %+
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&l 15 USB2.0 Rx Device Sensitivity JE.

2. ¥ USB 2.0 Rx Device Sensitivity S ERIRFSFF RYHE] ON, RIGEHZENIKIES PC Host #11
3. #5%% 5 USB 2.0 Test SEO_NAK %>, Jfi@EI & O A<, ff DUT i A SE0_NAK mode

4. % USB 2.0 Rx Device Sensitivity S B[SVt E| OFF

5. W& Tektronix {55 & A ZeMmHMNIAE R, 2RI KR SEMR EL_16/EL_17/EL_18 i3

1.6.3.3 USB 2.0 Rx MiA&5 H 5
41°RIE 16 Fi7R, Tektronix 7RI ASSEI SRAEFF IR S & 4 83 & HIY IN packet I/ AN DUT i)

NAK packet {1, #Jad: I AR B &

EL17 waveform

=B 200.0mVidiv 500 Bye3.5G = S somv 1.0ps/div  10.0 100.0ps

1 acqgs

Auto  Juna 01,

16 USB 2.0 Rx iR {EE
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= TekExpress USB2 Report
Tektronix oot o peee

EREAONEIE ’f?\l?‘ﬁﬂ'.'n

Hagh Limit

i

Speed

igh Speed
Wick spesd
High Speed

100000 mv

200,000 my

High Speed
El A
1

swneFildl B

ens
ERAOR MESSAGE

E16F1E17#E532b
L8 EL 17 qualeh. A Senshtivty

17 USB 2.0 Rx IR &

R IMNIASE SR EL_16/EL_17 fail I, ATRAZZIIEIS JA%E USB 2.0 PHY Y Squelch ZECKRMRR, BIKTT
FESHE T Rockchip USB SQ Tool,

2. USB 2.0 HUB SQ Test

USB 2.0 HUB [ SQ test f24{f 1" upstream ports F1 downstream ports, {ESZFRM R, A1 — R TR
25 F P {EF Y downstream ports, [FlItt, A R4 T USB2.0 HUB downstream ports 1 SQ Ml
ik

HW A USB 2.0 HUB CA IS £ %A FE1.1. FE1.1S. GL850. GL852, USX2064, HX2VL %,
i HSIC HUB 25 26 USB4604. GL850H, *fF USB 2.0 HUB, Rockchip “F&H PRI T I%,
PEW R 77 1 1-an MR 77 1% 2-AI, X THSIC HUB, HREEA 7575 2-IA I,

73 ik 12 ik

R 77 I A IR @2 5 “USB 2.0 Host A G 27 —FF, RSB :

o ffi7€ HUB J&#1Y USB HOST #&Hilgs, AREEIR 2, 33, F 4, TRF| HOST #Zilgsxs M AR a4
o 23 “USB 2.0 iUV 3R, 5EA HUB [IFA downstream ports ¥ SQ il

Note: A[AJHT HUB downstream ports, Jlisan A1 7 i85 — 16,
7315 2-JA A

M E -, 77k 2-ANMRK LR B 2%, FEmIFMIaTHA, EEEF@EAME, A AT
A7) HUB, fU#E USB 2.0 HUB #1 HSIC HUB,

L FEIgR RN A
FHIASJERY R &bk htps:/redmine.rockchip.com.cn/documents/112
2. AT A
g AE B AT AT SO linux-eye #5 B RSN data HRS, I AT

chmod 777 linux-eye

PUTINABIA linux-eye, A5, HIEMARTDR, WMAMKGL, SHUWT:

[root@hari LinuxEye]# ./linuxEye


af://n672
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LinuxEye - select one of the following hub for testing.

[ ©] 4-port Full-Speed hub at tier 2 of Bus 3

(VID: 0451, PID: 1446, Address: 3)

[ 1] 4-port High-Speed hub at tier 2 of Bus 1

(VID: 1A40, PID: 0101, Address: 15)

[ 2] 4-port High-Speed hub at tier 2 of Bus 1

(VID: 1A40, PID: 0101, Address: 10)

[ 3] 7-port High-Speed hub at tier 3 of Bus 1

(VID: 1A40, PID: 0201, Address: 50)

Please enter [0 ~ 3] to select a hub or 'q' to quit: 2 (FRILEHF4ATHUB, IR
HUB[2])

[ 1] is connected to Low-Speed device

[ 2] is open

[ 3] is connected to High-Speed device

[ 4] is connected to Low-Speed device

Please enter [1 ~ 4] to select a port or 'q' to quit: 2 (FERMIXHUBMIZE2 1 port)
LinuxEye - Start testing port 2 of device 10 on bus 1

Type 'q' to stop the test: q (EBHEMIREA)

[root@hari LinuxEye]#

3. USB 3.0 Compliance Test

USB 3.0 B XU ERZEM, 7E USB 2.0 FYELAE_ 3 0 7 88 =% (Super Speed) S2kiih 7y, H R LGS
#RIK%E| 5Gbps, >RA ANSI 8b/10b 4ifd, M T/ TAE, EHASHHNHEAKER 3K, ~E 18 2
B USB3.0 [ 22844,

Type-A Connector Type-B Connector

[ 18 USB 3.0 E k224

3.1 USB 3.0 @i s

— B HERT N — B @ E R A T
— S IE R FRAEMNR TX A1 RX A 5% 22 1 B @ 1 1
Host: 3 KHLEE+5 S~ H)ELR
Device: 3 KHIZE+11 JE-JELR
o TX MK A VFEFIEE R B S S SEUR AR


af://n695
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o FEIHEIET 10e-12 IRFGZ(Y DJ, RIFlTJ
HHNY 10MHz, 20MHz 1 33MHz — 21 Pj M4

o JEAEETREMEH CTLE 18y, ESESE SR IIRE RHSEL, HT 5Gbps HIE S &K H
ZiF1 PCB &% LA A RIREAREBLSK AT 17, FrlA USB 3.0 B 2 Im N EF =1t CTLEGESL
B £ E5 1) Dy e DARMES SRR e, It AT 7= 38 R O IR (o th 2268 S f CTLE A REIS B EH K
HIEE R,

 Device FEUIHR & AL TR E A 145mVp-p

o Host HeuimfR MR EEARIEA 180mVpp
USB 3.0 BYEASPEREMRA 7> MR IEE SIA(TX). #FEUEBRIA(RX Tolerance Compliance Test) DA
PR/ FE A AT

3.2 USB 3.0 Tx Compliance Test

3.2.1 USB 3.0 Tx iR %R

FEBTRIRIHINIARY,  ZERMIAN GO AR E RN, SRR A A B TIRE oA, TS
SHIERE, B3, FEEBIER N A/ RN B, USB3.0 X midEr 7 HE SIS PAET UsB2.0 HI
IRTT IR BRHIAA,

B4, BT USB3.0 SuperSpeed HI(5 S HRiAZ] 5Gbps, RN ESHIMEEE/N,  FtENIRHTEE12GHz
DL AR R RS, (A BRI AR () JEC R A TR A RE AR UE VR Rff R I 2

HR, USB 3.0 XiEmMiR, NEHREEEER DUT, HiE X s 2 «—8CPEE3E ( Compliance
Channel)” AR, —ZCEIBIERIL PCB ELM AN S SR, NF HOST BIK, ERMIIZ 3m
KA +5 %) PCB ELMIFZM; X T Device IR, EARIKE 3m KHELE+11 9557 PCB LRI
M, USB3.0 FIIARTE B 22 DA S SECARIE AR At — Be@iE siay, 78 JENNAR 2 AN A E
%R DUT, RJ5FH/RIEERH S SEURARIZT ANAEE I, W 19 Tx MR TP1 A/RIEERT
HTEYE

Measurement W s ! Reference Refarence LI
Too il j Test Channel % Cable i ouT

TP1

19 USB 3.0 Tx MiRAERY
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Diflerantial Vollage, my

[a—— Minimurn Eye Widlh —

1
100

il 40 1] 120 140 160 180 200
Time, ps
Table 6-12. Normative Transmitter Eye Mask at Test Point TP1
Signal Characteristic | Minimal | Nominal Maximum | Units Note
Eye Height 100 1200 i 2.4
V'] 0.43 u 123
R 023 w 1235
T 066 w 123

& 20 USB 3.0 Tx M= AR E %5k

Table 6-10. Transmitter Normative Electrical Parameters

Symbaol Parameter 5.0GTis Units |Comments
ul Uit Intenval 199 94 (min} ps The specified U1 is equivalent 1o a tolerance of
200,06 (max) £300 ppm for each device. Period does not account
for SSC induced varlations.
VreoFree Differential p-p 0.8 (minj ) Mominal is 1V p-p
Tx voltage SWing |4 5 (may)
WroFFRRLOW Low-Poswer 0.4 (minj L) Refer to Section 6.7.2. There is no de-emphasis
Diflerental p-p |4 3 max) requirement in this mode. De-emphasts |s
Tx voltage swing implementation specific for this mode.
WreoERana Tx de-emphasis 3.0 (min) dB Mominal i5 3.5 dB
4.0 {manx)

A& 21 USB 3.0 Tx IS SEE K

3.2.2 USB 3.0 Tx {lliXwiH

o LFPS(I¥i)

o SSC(iT¥i)

o Tx(fdm/izyi) : BRE; Tj, Rj, Dj; MEEE;
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},- n I I.; = |ﬂ

SetUp SeectTests | Configure | Cormect | Run Tests | Automation | Resuits | Hemi Report |
2O AlusEITeas

B 3G Test

5G Traramither Low Freguency Perodic Sgnaling Tests

56 Trarsmither S5C Tests

56 Trarsmitier Eye Short Channe] Tests (USB-TF Sglest)(Short Channed CTLE On)
56 Trarsmitter Eye Far End (TP 1) Tests (USB-IF SgTestl{CTLE On)

&
B
=
B
&

HEEE

& 22 Agilent USB 3.0 Tx MIIRiE I

3.2.3 USB 3.0 Tx i i

H4E USB 3.0 spec #I7E, USB 3.0 #2iill#s 2250 A4 X (Compliance Mode), A #EFF4E USB 3.0 Tx HY
FE5ERMNIA, WK 23 Fizr, 1E Polling HrBEAYE—4~ LFPS timeout/5, 1ZHil#55 M Polling. LFPS
JB H%] Compliance Mode,

Polling

l

Frsl LFPS e
Tisrsced _ /F Exit to
Polling LFPS *{ Compliance Made PING LFPS
7 W ‘*-._______ i
/ — . v Toggles CMM
/ Handshabe [Paripharsl Devica OHLY)
.". L Diresad D5 Porl DALY
s0e LFPS Tistecuts, \
INLY cr Hub LS FORT) Pl:‘ RHED
/ " b lll"'.l

& 23 USB 3.0 it A\ Compliance Mode HJ3itfzE

3.2.4 USB 3.0 Tx JiXFF5E

Agilent USB 3.0 Tx lliAE#:

XF USB 3.0 Tx {5 S HIMNIK, Agilent ##2{# F 90000 RYIRIE#F(FRALEIX 13GHz M%), BL EHZ)
A — B INR A U7243A FIURIZ B U7242A R52E USB 3.0 TG EE R Y & i vm i AN 36 1iE,
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FHBDS091304A

b
4]

HE | g | Covvac B Torm | B | o g |

1

EUREEN EEOE mEmogom |

g
- BRFUT243A

eisieer
L - |+

- {itDevice il i,

i EE: DS091204A X1
e B U7242A X1

— R U7243A X1
BNC to 3.5mmi¥%#3k: X3
SMA Cable: X3

Wi =

& 25 Agilent USB 3.0 Tx MIiX3% B U7242

A, Agilent B2 T USB 3.1 Gen1 Type-C I3 E N7015A, 40 RE 26, FFMIA USB 3.0/3.1 Type-
CEOMES 2R, MRS U7242A RE—F, Type-C MK REREMAMERA T, 1HSH Y
{Keysight N7015A-16A Type-C Test Kit) o



Interface to N7016A Low Speed Fixture

Matched Cable pairs
for TX2+, TX2-, RX2+,
RX2- Ports

D+ and D- Cables

SBU1 and SBU2 Probe
Points

Type-C Connection
to Device Under Test T

Matched Cable pairs for TX1+, TX1-, RX1+, RX1- Ports

26 Agilent USB 3.0 Type-C i 32 E N7015A

Tektronix USB 3.0 Tx MR ELE

Tektronix F{ Tx &R R EGIE 27 ffi7R, Tektronix USB 3.0 K HHLIE (%I USB-Tx) &M T
DPO/MS070000 &5/~ 2%, FEftT B3 USB 3.0 &SRR /7 %,

AN RES%

https://www.tek.com.cn/datasheet/usb3-transmitter-and-receiver-solutions-datasheet


https://www.tek.com.cn/datasheet/usb3-transmitter-and-receiver-solutions-datasheet

RO ESED| @ s (e[ - oo | comen

I_. CIO-CT 1 Tosgling using Oscillsssope AU outpat

Oscilloscope

iched 5144 Pai
Aoy s

—

& 27 Tektronix USB 3.0 Tx A REE

3.2.5 USB 3.0 Device Tx A #i4

W ENN USB 3.0 Device Tx B, TR AR a4, (ERZN THlAZ CP1 test pattern, FfH, %
PSR HEIAS IR ER, R IEA K CP1 test pattern B, Fifiii A\ Device MliAdi4>, SN, =]
AESX T2 CPO test pattern BY CP1 test pattern X7,

#% 6 USB 3.0 Device Tx MiR#4>

Oh B DWC3_0 OTG Host 3.0 DWC3_1 OTG Host 3.0
RK1808 io -4 0xff384008 0xc N.A
RK3228H
io -4 0xff478408 0xc N.A
RK3328

Note: IE#1EHF, USB 3.0 Device Nz BRI AMILar<, BEATLAHEIHEA Tx Wi, &6 Aroltng
RK1808/RK3228H/RK3328 MiX{ar<, HHAJEH T F )it & CP1 test pattern, FMLN, 41
RK3399/RK3568/RK3588, 772417 Device Tx Ml <,

3.2.6 USB 3.0 Device Tx {llit 75 ik

AR FEHBAfE ] Agilent 90000 RARIEERE S DS091204A FIMMIAKH U7242A)H) USB 3.0
Device Tx WX 7572, AR AYZ Tektronix 8(3 LeCroy HI7Rila%, 15 EHITIHZ Tektronix F1 LeCroy ‘B
T7 &AM FE e
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3.2.6.1 USB 3.0 Device Tx i {12 3515

MR USB 3.0 Device Tx B, 1ELER 6, HIINBREFHEHMAMIKXHGL

ERA A A, WIS IROR I A MR A PRI B, KA Device USB

FEREEINIAE, USB 3.0 #1485t < B3/ A\ Compliance mode.

WRFER AN GS, Wi RS R R e, AT Device USB
HiER 22 E, USB 3.0 #2852 B a0t A\ Compliance mode, #AJ5, TERiEassH X Ccp1

test pattern [, %A Device MK,

T USB 3.0 Device Tx I, VBus 5V AREHfiLHL, #2253 USB 3.0 #HI 2R oIk A

Compliance mode,

VBus IR FEHMIARE U7242A 124, 7 DUEIT USB L4 MiXI2 B0 USB it O 5 RF A

5# PC Y USB [1i&EHE, S8 VBus 5V [fEH,

3.2.6.2 USB 3.0 Device Tx i 47 5

1. B3 E
H£ USH3] - USH3 Device 1 ”
Filg Wiew Took Help
O M| = =1
SetUp | select Tests | Condgure | Conrect | Aun Tests | Automabion | Resuits | Himl Report |
Device Test Punt Tent nformaton
I.f-ﬁ Dievica W TuFerEnd (TP1) I Debeg Mode Relermes Chad
[ Host | & 55

" Radio Friendy S5C

W '-'_Hn.b-Ummn ——-* ﬁﬁﬂlllﬂj A :  Ciean Clock

F\. Hlﬁﬂﬂm“hﬁh‘- -
E“'——F' R, HE 53 Detmphaistion
06 W 56 " -
Devece I0; E ].-.-'..1_.-'\. RE .
Jevion 1 Teat Methed
Finture Channal Sotings ¥ USB-F SigTest
i i & Normal Chennel B ciE e
= : :"‘"‘E Adc for USB3.1 {46
O | |0 -
™ None (Hel chasnel) " =l
|..-.15.-| T oot Ropert

Commants
HF‘G‘WLMW | Mew Commants
> |

Trans e Foneben

&l 28 USB 3.0 Device Tx MR F1% & 5L

Note:

(EFHTIEER IR AR IV2.01, YR (EH &R0 A2 V3.00.0001), HIFRE LS H AN
Channel Setting 1Y% B /71540 FEF7R:
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= Mormal Channed
™ Mizrall

™ Tatheosd

™ Mo [Hir channel)

+ MNormal Channel — This option turns on the InfiniiSim function on the
channel under test that uses a standard super speed connector.

« MicroB — This option turns on the InfiniiSim function on the channel
under test that uses a MicroB super speed connector,

« Tethered — This option turns on the InfiniiSim function on the
channel under test that has an attached cable.

* None — No embed or de-embed takes place and the original
differential source is used to perform the analysis.

& 29 USB 3.0 Device Tx MR FA Channel H)I% & 51k

Channel Settings ZKIAJ%E#E Normal Channel, Bk A\ S %, KAl 3m K usb cable + 5”PCB LR
M, [RlbE, BRI, AN AEBEREEFIRES (DUT) o QRSP usb cable K (K
F 10cm) , FIAESEX Far End MR fail, 71X Channel Settings J%4% None, & /N 10cm ALk
N}z 8

2. IERIAIH

3% All USB3 Tests, A[IZESE4HE USB 3.0 Tx —BMMIKIH

U5B3.0 -- USB3 Device 1 *

File iew fools Help
DB '3 @&l

| TaskFlow .| setup SelectTests | Configure | Connect | Run Tests | Resuits | Hitmi Repart

=[] O AN USB3 Tests

= ) Low Freguency Feriodic Sigraling Tests
A © LFPS Peak-Peak Cifferential Output Voltage
[F O LFRS Period (Period)
[ © LFPS Burst Width (tBurst)
B < Lres Repeat Time Interval (Repeat)
A C LS Rise Tme
A © LFPS Fall Time
A C s Duty cyde

= [M T Transmitter S5C Tests
O it Interval (with 55C)
B © s5C Deviation
A © s5C Modulation Rate
] 0 SEC Slew Rate

=[C Transmitter Eye Far End (TP1) Tests (LUSE-IF SigTest)(CTLE On)
A © Far End Random Jitter {CTLE ON)
[ C Far End Maximum Deterministic Jitter (CTLE ON)
[ © Far End Total Jitter at BER-12 (CTLE ON)
B4 © Far End Template Test (CTLE ON)
[/l O Ear End Peak-Peak Differential Qutout Vaoltage (CTLE ON)

30 USB 3.0 Device Tx JUIR I E

3. BCEMIAZRIF

H Automate Test Pattern Change %' E 7 Auto, HAR{HHERIABLE HIA],



File Wiew Took Help

Y

Setlp | Select Tests Configure | Connect | Aun Tests | Automaton | Resuts | Hiv Repert |
Mode: @ Compliasce  Debupg
Activabe/Refresh Limit Set.. | Active: (OFficial) USB 3.0 Specification versien 10

E Al LUSES Tests Settings For: Automate Test Pattern
@ Ao Save Wavedorn (0FF) Change
@ Sonal Check (Enable] Select a values

@ Cornection Tyoe (Than 1,3 - Dinect Connect)

Automate Test Patter Change: Select
e

> X T e “AUTO" to et thee application
@ Moise Rediction EW, GHr (12.0) m&'ﬁﬂ rd\ﬂl’l\:\!ﬂ ﬁmﬂmsr?t
@ Measurement Thresroid [ +25mi Oy /- 25my) Wnsmmim MANLILL " to
- Trangmeter Low Fréguency Penedic Sgrising Tests marually dhange the DUT's test pathem
@ LFPS Trigger Lewel [100.0mi)
@ [achiss 138 LFPS Burad [Ves)
Tranemitter S5C Tests
@ Mesurement Trend Smoothing Pors (1117 (out-off, Bc = 59820

=

[ 31 USB 3.0 Device Tx Ml &% &
4. RS, HMAFN USB ¥

HIOREARHTOR A TIER, WNEFR, VBus 5V SR 241,

sttt o ettt e R R L R e ]
18 tests will  |Emsure correct polarity:

b run

3 diffarest & ey

oasicel Cosnect S5TX+ to Channe] 1
seups will

be used. o Comect S5TX- to Channel 3
Tha first:

setup =

shawn.

Pollowthese | Conmection Diagram
instnuctians
to start

Leiling SETH-

5 Supply

Ny

[ 32 USB 3.0 Device Tx MR~ E
5. JF46 Tx Pk
5.1 MBS, BRI R LFPS BUIR1E /515
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N H AR

FELFPSH i,

33 LFPS i AL mE
Note: 17 LFPS Jli(gl, ZSEWTF USB3.0 FAMIFNIF, Hgmadi“OK”, FENIEZFIFA,

3 May 2012 12:40 P

—

.'_| "I—_. i

L
{Lal3)

@,‘_ 3. — L Ak
Ol 4k 42 0 it

34 USB 3.0 Device Tx LFPS &% {F

5.2. LFPS MIAZERUG, JHA SSC IR, HIMLIRATRRESIRE g, AN BEAHER



& Chirgt Physeal ConmethonSemps. [iemes e . Lees % L) T

L change = the phyaize commocbor or 3ohap o remred Flome follos S rabochors Boios woechp S e Erd T -:-ru-E: [T,

Ceomnect to USE 3.0 Devioe Under Test transmstter (SMA conmection) at TPD

Stip Notes

The ShiA cables to the TP of e USE 3 0 device under Dscillscope

“onmect 2 phie-malched SMA cables fom oscilloscope )
—— 13 5 £ 1 4
LIRS AT DX A,
7f_‘ I'I |'Ir1: E L-IJJT‘
2R 4 Aux Out s

USB3 & HISSRX+5i [

3. 78 WUETE 5 &) 1R M TH

R —— @ 45 Next a4k 4

| (YT
[ 35 USB 3.0 Device Tx SSC iz

5.3.SSC MIASERUR, TTHAIRE/FSINA, HIMCAFERESORE . KEMENAANER,

o Commect S5TX+* to Channel 1

o Comect S5TX. to Chomed 3

L omect 3SR of the test fivhae to the Som panel AUX
Cal Ot five DSOX i seipe) ol the seape. The sppbesiion will
mpcmair the besi paitem chanpng. [ the micmabon i not successhl
e provopred 10 saoually change the 6 paen

A change in e oy sical CONNechon of Sl @ reoured. Plaass follow the mstructons bekn o seus o0 |Far End Toans ras Epel View

1 Comnect rwo phase-maiched ShIA cables 1o the receiver
Ensare comect polanty

& Compect 851X+ to Channel 1
» Commect 55TX- fo Channe 3

3. Connect S5RX 4 of the test ficture to the front pansl ALY OUT (or Cal Ot for DS0X series soope) of the scope. The application
will mAvmate the test pattern changmg. I the anomatoen = oot successful vou wil be proampied o memslby changs the te=t patiern

Connection DNagram o

[ — ST .
[[EE Tact Channal ) CTable L
L Complian Chisns .)_"-
. Farammtars -

fOssCEERLT R e ET Z R A TS5
FiRr s F g 1 g = Channel Settings
I

:": |.l..J|: A .FE_|._+ ]r\-\t

cm| e | | ]

[ 36 USB 3.0 Device Tx AR & Kz # 5l
5.4 MHRZERL, BEENAERNRIRS, EBMRRE



M:-‘lrg r Thrasholds

Waming |< 2%

Crifical < 0 %
# # Worst L
Pass Falled (Trials Test Hame Worst Actual Margin Pass Limits
0 2 .- Hage =E L BET.4 my 24.4 % 3000 my <= WALUE <= 1.2000
0 2 GG LFPS Period (tPeriod) 416532 ns 271 % 200000 ns == VALUE <= 100.0000 ns
0 2 5G LFPS Burst Widih (iBwrst 0304 na 2.4 % 6000 ns <= VALUE <= 14000 ps
0 2 : i 100303 ps 406 % 5.0000 ps <= VALUE <= 14,0000 ps
0 2 I;:[-Z- LFPS Risa Tima 320.2 ps 92.0 % WVALLUIE <= 4 0000 ns
L £ &G LFPS Fall Time 3264 ps 91.8 % WVALUE == 4.0000 ns
0 ] 56 LFPS Duly cvche 51.3530 %  |43.2 % 40,0000 % <= VALUE <= 60.0000 %
0 2 S0 LFPS AC Common Mode Vollsge 42 6 my 574 % WVALLIE == 1000 my
=6.014T . 5 = W =,
0 1 oG TSSC-Freg-Dev-idin h:x:-]| 2 17.8 % :T:ﬂ??x‘: kppm VALUE 3700000
0 1 |56 TSSC-Freg-Dev-) 25.001 ppm  |45.8 % ;gECMi“DW <= VALUE <= T55CMax
0 i 5G S5C Modulation Rate 31500550 50,0 % 30000000 kHz <= VALUE <= 33,000000
kHz kHz
0 1 56 SSC Sww Rabi 5,350 ms 26.5 % WVALLIE <= 10,000 ms
L 1 50 Shorl Channel Random Jilber 70 miLi 546 %% VALUE == 230 mUl
0 1 I 221 mul HE6 Y WALLUE == 430 mUl
0 1 156G Sharl Channel Todal Jitlar al BER=12 291 miy 55.9 % NWALLUE == 860 mUl
0 1 50 Short Channel Template Test 0000 100.0 % WVALLIE = 0,000
0 1 5G Short Chiannel Differential Output Voltage [166.3 mV 6,0 % 100.0 m\ == VALUE == 1,2000 V
0 1 56 Far End Bandom Juber (CTLE O 69 mil 700 % VALLIE <= 230 mild)
0 1 STLE ON) 211 mlJ] 50.9 % WVALUE <= 430 mU|
0 1 GG Far End Total Jitter at BER=12 (CTLE ON) [280 mUll 57.6 % WALUE <= 660 mUI
0 1 5G Far End Template Test (CTLE ON) 0.000 100.0 % WVALLIE = 0,000
= M antia s g (0T 2 f - ; i e o= 000
1 1 m M7 mV 1.2 % 100.0 m <= VAl LIE <= 12000 WV
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Trial 2
Trial 2: Burst Width Screen Captune

EyRigh 1 Jepday, March 2§, J01€ §:58:32 AM

l"f.ﬁﬂf_flﬂf.r'_-‘r.-l‘rlf.-f.*rlwr.ilrﬁ

I T P S I Y N T T Y N T T R T AR VYR Y Y

Triall 1

38 USB 3.0 Device Tx LFPS Burst Width




39 USB 3.0 Device Tx LFPS Repeat Time Interval

Trial 1: Mon=Transition Eye Diagram

Trial 1: Transition Eye Diagram

Borenlial Sy

[#] 40 USB 3.0 Device Tx Short Channel Eye Diagram



Trial 1: Non=Transition Eye Diagram

K

Differential Signal W]

a _W|
0.2 41 00 01 02 03 04 05 06 07 0B 08 10 10 1213
Lirst irbarrals
Trial 1: Transition Eve Diagram
1

Differential Signal V]

41 USB 3.0 Device Tx Far End Eye Diagram

3.2.7 USB 3.0 Host Tx X4

% 7 USB 3.0 Host Tx Mg #4>
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DR

RK1808

RK3228H
RK3328

RK3366

RK3399

RK3528

RK3562

RK3566
RK3568

RK3588
RK3588S

Note:

o RK1808/RK3228H/RK3328 FHEMITIZENIAarS, HAg—

DWC3_0 OTG Host 3.0

io -4 0xff384008 Oxc
io -4 0xfd000430
0x0a010340

io -4 0xff478408 0xc
io -4 0xff600430
0x0a010340

io -4 0xff500430
0x0a010340

io -4 0xfe800430
0x0a010340

io -4 0xfe500430
0x0a010340

io -4 0xfe500430
0x0a010340

io -4 0xfcc00430
0x0a010340

io -4 0xfc000430
0x0a010340

DWC3_1 OTG Host 3.0

N.A

N.A

N.A

io -4 0xfe900430
0x0a010340

N.A

N.A

io -4 0xfd000430
0x0a010340

io -4 0xfc400430
0x0a010340

INA
P>

DWC3_2 Host 3.0

N.A

N.A

N.A

N.A

N.A

N.A

N.A

io -4 0xfcd00430
0x0a010340

(A5 »0xc) &K% 7 Fahfk

CP1 test pattern, —HIEF, Wi, Mgcan<Sal AN A, HUTRLPE CPO 2 CP1 test
pattern YIRFHM, IEHENERITE TS (A5 »0xc*) , B, 1EFLGNIEE], WAGE
“0x0a010340” HJmr<S, g, TENHLFES, Finkas#it CP1 pattern JILAILET BTN, P
A GE “Oxc” HIir<,

o o A G TFATE L HINEIRAE

o Linux-3.10/4.4 BRI 18105 PIZ %

2355 TI[RK3399 USB 3.0 JIi /A&7 (#RK3399 USB 3.0 I [A]/&H)

3.2.8 USB 3.0 Host Tx M 771k

TR =, i RK3399 Type-C USB, A1k 71%1%

AR FEHAAfE ] Agilent 90000 RARIEAERES 1 DS091204A FIMMIAK R U7242A)) USB 3.0
Device Tx WX /7%, AR AYZ Tektronix (3 LeCroy HI7Rila%, 15 EHITIHZ Tektronix F1 LeCroy ‘B
T7 AT S e

3.2.8.1 USB 3.0 Host Tx M ¥ 2 250

o X USB 3.0 #2 w0, EINSefEASH: USB 3.0 IWSME (41 USB 3.0 Disk) f AR USB 3.0
B0, FREd o & IR e A USB 3.0 MK, SRR TENRSME R E S
“SuperSpeed”, NIPEAARFNIN USB #2110 7] DAIER S<4F USB 3.0 TigE, AJ5HHLH USB3.0 Disk, JF

AR . NSRRI ZE T8 RK3399 Type-A USB 3.0 A RETCIEE AR ;
o JFUAEMNRAT, FESCHRIERANNA A/ USB 0, &F 7 WINRam4, FHa AR a

2, BEIEINK, A REfiZ USB 3.0 # il #5iE A Host Tx MME;
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o FEMAAMY USB #2111 VBUS FFEXTAMaH 5v #EH, Ml E U7242A NATFE 5V XS
Device Tx M R);

o MNAFMFAEF, Type-A BRI Type-C I AMIAG 2P A AN, BEAESSE o
BFHR;

3.2.8.2 USB 3.0 Host Tx iM%

1. R E B IAER . USB 3.0 Host Tx Ml #EH, 7Rig# AT B sk AR A E S USB 3.0
Device Tx X84, Al DA H SN AR B IE S % USB 3.0 Device Tx JIEUFEEHRYIH, X EA
PR

2. Fe A B — i E R BRI RS, I L 55 Ah— o N AN HE B4 5 75 1) USB 3.0 Host
1,

3. IRE/RIEAEN USB 3.0 9 LEPS MR, ‘RikasSTembirlizsz S5-I USB 3.0 Host £ 1
MRS,

A ARPERFIE A E S F1 USB #2110, #3% 7 USB 3.0 Host Tx MK A4 ;

5. QN SRMNAR) USB #2108 Type-A, NISeH AP 4 R4, FHERENIRESFN USB 3.0
¥,
ARG USB #2108 Type-C, MIJEi%EHE Type-C MR A5 AEMIA USB 3.0 #21, %% USB K3
B B3V #%) Host mode (Z51% 2~3 7)), FH AR 4 UMK 2 ;

6. EEREIIR 2 B 5 RFIAAY USB 3.0 Host port, I USB 3.0 #2ill#s<y B 3tk AR ;

7. WRAE RIS IR, SERRPT A R T

3.2.9 USB 3.0 Tx Compliance mode %5 ]

 Device Tx Compliance mode #5175 1%

cat /sys/kernel/debug/usb/xxxx/link_state ("xxxx" ZF/RIFMIRT usb HIEHITT M4
PR, MRAIESEGEE)

JR[BMEA: Compliance, F&/~Ei# A Device Tx M
¢ Host Tx Compliance mode 751 /5%
(1) Linux-4.19 5 5 R NZARA

JEI io #4152 USB 3.0 xHCI 2l #5517 #8 PORTSC, bit[8:5] Port Link State (PLS) , 15
PORTSC.PLS = 10(+3##ll), NIFE/R Device E440TF Compliance mode, ANEEN A, PORTSC - 17es
FIFEHIE PTREANI], 1B TRM, Z51F as i mFE bk [EE H 0x430,

Fban, RK3399 USB 3.0 Host0 ) PORTSC 2178 il 0xfe800430 , USB 3.0 Host1 HJ PORTSC %
f7as itk 0xfe900430,

(2) Linux-5.10 A2 5 HT 1 AAZAR AR

Linux-5.10 5 BT NAZAR AT AL T portsc ™ 5, AT PABE 75 8 WA 18 Host Tx Compliance
mode FPIRAS, T RERIZATT:

cat sys/kernel/debug/usb/xhci/xxxx/ports/port02/portsc ("xxxx" F/RFMIAR xHCI
PEHIZRHT AR, IR BHE)

JR[EME A Link:Compliance mode, /<A Host Tx il
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3.3 USB 3.0 Rx Compliance Test

USB 3.0 Rx (YA MEREMNA, FAIHR 2 HEEUEEN A BRI (Receiver Jitter Tolerance Test), Mlliid #
H, ATEEMEMIAR 4, RERRFNAIAEE, USB 3.0 #BHlgsEEZ 2R AY G, SH8)
3 A\Loopback mode, F45i#17T Rx Mk, HF USB 3.0 Rx A IE @R LR E AR, H HARIRIESS,
AT AR, B AR SR BT Rx FIEAMN71%, 1ESH URB AR E DA,

AR A B BHIE N Loopback mode FYJEEE, DA AfIAIEA Loopback mode 177
3.3.1 USB 3.0 Rx MliA 7574

o J# A Loopback mode HJifif2

USB 3.0 #=ill#87£ link training 1Y Polling.Configuration B E%, 40SAG I EIMIA L 28 & %A T2 pattern H
Loopback bit {37, #t<s HaNECE USB 3.0 PHY 3 A Loopback mode, 41 R 42 ffizR,

Host/Device Training Sequence

{ )
HDSt SRS 2 L: g Loophack

T31
received

TS52
received

LFPS TSEQ
handshake fransmitied

warm reset  tearminal
de-asserl detected

Test i

\Instrument .

42 USB 3.0 # A\ Loopback mode HJifif2

e Receiver Jitter Tolerance Test

BUES BB M 1%, 1ES% Y Electrical Compliance Test Specification for SuperSpeed USB
Rev. 1.0a

TD.1.5 Receiver Jitter Tolerance Test B 17 FEAI 1A T U 3h 72 2 MR 2 28,

3.3.2 USB 3.0 Rx Loopback mode 5]

 Device Rx Loopback mode #1751
cat /sys/kernel/debug/usb/xxxx/link_state ("xxxx" FE/RIFMIRT usb HIEFHITT M4
PR, ARHESLMT-GHE)
IR[EME 79 Loopback, T A Device Rx Ml
o Host Rx Loopback mode #51f] /5 1%
(1) Linux-4.19 5258 B AAZARAS

JEI io 74152 USB 3.0 xHCI 2l #5125 17 #8 PORTSC, bit[8:5] Port Link State (PLS) , 15
PORTSC.PLS = 11(-+#Hll), NFRRELAT Loopback mode, A, PORTSC ZF17#s ALkt
ATREANE], BB TRM, 17 asf RS L [E 2 h 0x430,

Fb4n, RK3399 USB 3.0 Host0 fY) PORTSC &5 f7as itk 0xfe800430 , USB 3.0 Host1 ) PORTSC 3
17 sk >h 0xfe900430,
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(2) Linux-5.10 A BEH#TH ARZARAS

Linux-5.10 M BEHTHI AR AR L T portsc ™ i, AT LA 075 {8 E W2 1) Host Rx Loopback mode
HPRA, W RBSEAR:

cat sys/kernel/debug/usb/xhci/xxxx/ports/porte2/portsc ("xxxx" FRfFMNXA) xHCI
PEHIZRH T SRR, ARSI GHE)

JR[EME A Link:Test mode, /B Host Rx AR

3.4 USB 3.0 Compliance Test #% VL] K2 fid e 75 14

3.4.1 USB 3.0 Device Tx JC ik N AR ] i

IEHIEOUT, USB 3.0 Device Ng 2 A A<, #Unl AEBhEEA Tx ML, a0 RIciEE A IR
X, HBEIIR VBUS HYHE, %8 USB 3.0 Device Tx Compliance test FJFIE, USB 3.0 Device f
VBUS 5V AfiE it 50 S8 USB 3.0 #=il#s ik B8\ Compliance mode, VBUS [ FR2A %5
HNa e BLAR M, mT LS USB Ly B USB SEH 5 Rk 858 PC 1Y USB L&, SLEE
VBUS 5V HJfiEH,

3.4.2 RK3399 USB 3.0 il i 7] i

1. RK3399 Type-A USB 3.0 Host J&iki#E N\ Tx Ml
T RK3399 Type-A USB 3.0 Host I, FREMAI—P8K, BITENNART, o4 USB 3.0 Disk fi AfF
NCHY USB 3.0 #2110, 1FE4H#REMLUSE 3.0 Host Tx {77 7% USB 3.0 Host Tx 1473 = 20T,
AN, Type-A USB 3.0 AJAETCIZH#E AR,
BRT Bk, dn] DUBIHE SRR, BARTEEZ, MBR DTS H usbdrd_dwc3_0 1
usbdrd_dwc3_1 T S N EPE:

snps, usbh3-warm-reset-on-resume-quirk

2. RK3399 Type-C USB 3.0 Host FEi%i#E A\ Tx Ml
IEHENT, RK3399 Type-C USB 3.0 Host S USB 3.0 Host Tx AL 77, HEATPAEA Tx it
R, GRTETEE A Tx MR, e VBus IVHEE, WER VBus AHEH, RIGESSEE
PN Tx MRS, AR T 1%
FiE 10 ¥ VBus BEHECE SRR, AT I 5V, 44 A Type-C # Type-A £&
i, A 5v;
51 2: K DTS XM A dr_mode J& 48 & N "host";

3. RK3399 Type-A USB 3.0 Host JE{%i# A\ Rx Loopback mode
WHRSEMNA Type-A USB3.0 % 1, BIXFEFEMIAR]T, 55K USB 3.0 Disk i A+ UIAY USB 3.0 £
M, FiEid & O log HHIAR] PURBI“SuperSpeed”, R RIMNIRE 7] PAE# 2 £F USB3.0, Atk
USB 3.0 Disk, JFEaMNA, anERE/MiZ5 3%, RK3399 Type-A USB3.0 AJAEJCIZ#EA Loopback

mode,

poaly

H: AUEHAT RK3399 .5
1. RK3399 & Linux-3.10/FH# Linux-4.4 ikRZ4s
Type-CO USB 1EM:

echo test_u3 > /sys/kernel/debug/usb@fe800000/host_testmode
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Type-CO USB i :
echo test_flip_u3 > /sys/kernel/debug/usb@fe800000/host_testmode
Type-C1 USB 1EM:
echo test_u3 > /sys/kernel/debug/usb@fe900000/host_testmode
Type-C1 USB JXIHi:
echo test_flip_u3 > /sys/kernel/debug/usb@fe900000/host_testmode
2. RK3399 V-1 Linux-4.4 hitA
Type-CO USB 1EM:
echo test_u3 > /sys/devices/platform/usb0/host_testmode
Type-CO USB JXHi:
echo test_flip_u3 > /sys/devices/platform/usb@/host_testmode
Type-C1 USB 1EMH :
echo test_u3 > /sys/devices/platform/usbl/host_testmode
Type-C1 USB H:
echo test_flip_u3 > /sys/devices/platform/usbl/host_testmode
ATDABITAN RS, &F USB & HEATINARE !
cat /sys/kernel/debug/usb3 {88 T f/host_testmode
IREIAEE RGN
U2: test_packet // means that U2 in test mode

U3: compliance mode // means that U3 in test mode

(NSRIR[EIRZ U3: UNKNOWN, 327K USB 3% it AT TR)

3.4.3 RK1808 USB 3.0 i ] i

1. RK1808 Type-A USB 3.0 Host JCi%i## A\ Rx Loopback mode
JEIS B, disable hub autosuspend HIRE, EXSHEWT:

diff --git a/drivers/usb/core/usb.c b/drivers/usb/core/usb.c
index 36e5098..0b2930d 100644
--- a/drivers/usb/core/usb.c
+++ b/drivers/usb/core/usb.c
@@ -66,7 +66,7 @@ int usb_disabled(void)
EXPORT_SYMBOL_GPL (usb_disabled);

#ifdef CONFIG_PM
-static int usb_autosuspend_delay = /* Default delay value,

-1; /* Default delay value,

|
N
~-

+static int usb_autosuspend_delay

3.4.4 RK3588 USB 3.0 M3 ] i

RK3588 USB 3.0 fY Tx/Rx i, #£F Linux-5.10 MN#%, FESWR:

1. i Type-CO #2111 USB 3.0 Device mode I, FRESEIREAIEHIARHY autosuspend DIRE, w2 U1 T :
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echo on > /sys/devices/platform/usbdrd3_0/fc000000.usb/power/control

2. i Type-C #%[1#Y USB 3.0 Host mode I, TREICIERE Type-C MR A S# AT USB 3.0 #21,
% USB RGN H 3V #:8] Host mode (515 2~3 7)), , FH#Hi AR 7 Y Host M2,

3. MR USB 3.0 Rx WIREME, GNSRIETE H 3k loopback mode, TR EA{&EL DTS ) DWC3 2l B
B, Wm

snps, dis_u3_susphy_quirk;
4. T\ Type-CO0 USB 3.0 Device mode Tx 3 AT =0 7714
cat /sys/kernel/debug/usb/fc000000.usb/link_state
JR[EME A : Compliance, /R A Device Tx MR
5. i\ Type-C0 USB 3.0 Device mode Rx i A MMizA X1 77 7%
cat /sys/kernel/debug/usb/fc000000.usb/link_state
IR[E{EN: Loopback, #F/RC.# A Device Rx P55
6. fifil\ USB 3.0 Host mode Tx 3 ANJMIRAR A 77 1%
PA Type-C1 USB 3.0 Host
cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port@2/portsc
JR[EME A Link:Compliance mode, R7~EL3E A Host Tx 455X
7. i\ USB 3.0 Host mode Rx 3 AR BRI 77 1%
PA Type-C1 USB 3.0 Host Jyffi]:
cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port@2/portsc
JREMEA: Link:Test mode, 7/RELEA Host Rx A

4. USB 3.0 HUB Compliance Test

USB3.0 HUB HYJ Compliance test f31% " upstream ports 1 downstream ports, {HSZFRMW A, BT
AFEAE2E A P Y downstream ports, A1, ANSCRS R ML T USB3.0 HUB downstream ports F
Compliance test i 777,

# UL USB3.0 HUB A RIS EHA: GL352x &%, VL812, VL813, USB5734, RTS5411, CYPRESS
HX3 &%, 5 USB2.0 HUB Ml /515 AN [E, Rockchip &Y USB3.0 HUB Compliance Test = HE{#
AR 77 15,
1. NEFFGRIFENR A .
FEIAS TR RS N &bt . https:/redmine.rockchip.com.cn/documents/112
2. PUATIARHIA -
DL RK3399 *F- A1k GL3523 HUB A, M3 :
(1) {# Fadb push A F|Android R 5T

adb push C:\Users\user\Desktop\linux-eye /data
(2) B4 linux-eye HIFLFR

root@rk3399:/data # chmod 777 linux-eye

(3) PUTHIAS, 1% E USB3 HUB port i AR

(3.1) H4fE kernel log HiE M1 USB3.0 HUB 15 &
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[ 139.427845] usb 6-1: new SuperSpeed USB device number 2 using xhci-hcd

[ 139.445641] usb 6-1: New USB device found, idVendor=05e3, idProduct=0612
[ 139.445708] usb 6-1: New USB device strings: Mfr=1, Product=2,
SerialNumber=0

139.445738] usb 6-1: Product: USB3.0 Hub

139.445763] usb 6-1: Manufacturer: GenesyslLogic

139.452409] usb 5-1: new high-speed USB device number 2 using xhci-hcd
139.463572] hub 6-1:1.0: USB hub found

139.465861] hub 6-1:1.0: 4 ports detected

139.589854] usb 5-1: New USB device found, idVendor=05e3, idProduct=0610
139.589920] usb 5-1: New USB device strings: Mfr=1, Product=2,
SerialNumber=0

L T e T e T e T e T e T |

[ 139.589950] usb 5-1: Product: USB2.0 Hub
[ 139.589975] usb 5-1: Manufacturer: GenesyslLogic
[ 139.607244] hub 5-1:1.0: USB hub found
[ 139.609146] hub 5-1:1.0: 4 ports detected
(3.2) AT A

root@rk3399:/ # ./data/linux-eye
LinuxEye - select one of the following hub for testing.

[ 0] 4-port Super-Speed hub at tier 2 of Bus 6
(vID: O5E3, PID: 0612, Address: 2)

[ 1] 4-port High-Speed hub at tier 2 of Bus 5
(VID: O5E3, PID: 0610, Address: 2)

Please enter [0 ~ 1] to select a hub or 'q' to quit: 0 (#AG, FRIMIRK
super -speed)
[ 1] is open
[ 2] is open
[ 3] is open
[ 4] is open
Please enter [1 ~ 4] to select a port or 'q' to quit: 1 (A1, FRMIA
USB3 HUB portl, f05EMikport2, NiA2, DA
device file /dev/bus/usb/006/002 opened successfully
Port (1) Status: 02A0
LinuxEye - Start testing port 1 of device 2 on bus 6 T
Type 'q' to stop the test: g (MR, #iAq,
B

(3.3) HE LS, MAEH M USB3.0 HUB downstream ports

5. Rockchip USB SQ Tool

Rockchip USB SQ Tool 52 Rockchip B USB PHY E5 528X T A, RJLASKH: USB B85 Mia<
[ZS 1] USB PHY 55 MahAA%E, 0] DURYE PHY Tuning ISR, HaERRT N PHY IKEHK
%, T USB SQ Tool HJIFAHVIRA, 15S% X (Rockchip_Introduction_ USB_SQ_Tool_CN)

USB SQ Tool F#uiHE: https:/redmine.rockchip.com.cn/documents/109
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6. 2% 1

1. USB 2.0 Specification)

2. {USB 3.1 Specification)

3. (Agilent N5416A USB 2.0 Compliance Test Option)

4. {Agilent USB2.0 High Speed Device SQ Test) )

5. {Keysight N7015A-16A Type-C Test Kit)

6. _USB 2.0 Electrical Compliance Test Specification Version 1.07
7

Electrical Compliance Test Specification for SuperSpeed USB Rev. 1.0a
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